The possible role of changes in presynaptic inhibition of muscle spindle primary afferent terminals in Parkinson's disease was investigated. The pathway from tibialis anterior Ia afferents to soleus Ia terminals was assessed in 20 patients with Parkinson's disease and in 17 age matched controls, both at rest and during maintenance of tonic plantar flexing torques about the ankle. At all torques less presynaptic inhibition was present in the patients with Parkinson's disease than in the controls. The difference was significant at rest (p < 0.03) and at 2 Nm (p < 005) but not at 5 Nm and 7 Nm torque. The amount of presynaptic inhibition did not change with torque in either group. The observed alteration in presynaptic inhibition in Parkinson's disease is likely to make only a small contribution to the rigidity and impaired movement control.
The mechanisms underlying rigidity in Parkinson's disease remain uncertain. The rigidity is not due to a pronounced increase in motoneuron excitability'2 or to a change in fusimotor control causing an increase in spindle primary afferent responses to stretch. 3 Nevertheless, the alleviation of rigidity after section of the posterior spinal roots confirmed that it is dependent on the primary afferent input evoked by stretch. 4 Changes in transmission in various excitatory and inhibitory reflex pathways from both cutaneous5 and muscle primary afferents have been described in Parkinson's disease. There is now consensus that long latency stretch reflexes are enhanced,67 suggesting that increased transmission in the transcortical and other pathways mediating them might play a part in rigidity. Decreased transmission in various inhibitory spinal reflex pathways might also contribute but the evidence is more conflicting. There is a pronounced reduction in lb inhibition in parkinsonian patients. 8 Reciprocal inhibition was recently reported to be decreased in the upper limbs of patients with Parkinson's disease,9 but previous evidence suggested increased reciprocal inhibition."0 Recurrent inhibition on the other hand is unchanged. ' Torque (Nm) 6 8 Figure rating at the time of study varied from 1 to 24 (mean 9 6). The leg on the more severely affected side was studied and the tone in it was assessed clinically on a scale from 0 to 3 (0 normal tone; 1 mild rigidity; 2 moderate rigidity; 3 severe rigidity).
Seventeen normal control subjects were recruited from a fitness class. They had no neurological or other medical symptoms. Data from this control group have been presented in a previous paper.'4 They were aged between 59 and 74 (mean 66&6). Age matching between the patients with Parkinson's disease and controls is of importance because of the effects of age on the presynaptic inhibitory pathway assessed'4 16; there was no significant difference between the means of the control sample and the patient sample.
Local ethics committee approval was given.
Results
Figure 1 (inset) shows the results obtained on presynaptic inhibition of soleus Ia terminals at zero torque ("leg relaxed"). Figure 2 shows the C/T ratios obtained in each patient and control over a range of torques between 0 and 7 Nm. There was no consistent change in the amount of inhibition as torque increased in those of either group. Only one of the patients with Parkinson's disease showed the progressive decrease in presynaptic inhibition with increasing torque seen in younger normal subjects.'4 Figure 1 shows the mean C/T ratios at different torques for the patients with Parkinson's disease and the controls. There was no significant effect of increasing torque on presynaptic inhibition in either group. At all torque levels used there was less inhibition in those with Parkinson's disease than in the controls. As at zero torque, the difference at 2 Nm was significant (p < 0 05, t test) but the differences at 5 and 7 Nm were not.
No significant relation was found (regression analysis, ANOVA) between the amount of presynaptic inhibition as reflected by the C/T ratio and various clinical variables (rigidity in limb studied, Webster rating, duration of disease, duration of dopaminergic treatment). Parkinson's disease and controls cannot be ascribed to a difference in the reflex sizes employed, as a similar range was used in each group. The difference is also unlikely to be related to a reduced mechanical sensitivity of muscle spindle primary afferents in the patients with Parkinson's disease because they show no alteration of tendon reflexes. 18 Evidence for reduced presynaptic inhibi- 
